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he local btoadea st trete orologmist corres orithe air and reports that he nisse d

the “thtee degres puarantee™ for the first tiroe i1 a week. He is not perfect

bt triore often thas siot this forecast 45 acourate, Raitn, stioss ice, torsiado,
arid koarricane forecasts are betier today than ever before, bt they stll hawe high
degrees of wcertainty reflec ting the congpls and senstve plosical plenomena that
drive their generation.

The plysical and chermical processes immwclved in weather srsteras ase fairly
well wnderstood, bt rriore acourate e a surerrertts of cherneal reactions rates and
atrmospheric parbiculate corcentratiorss and size distribobons are needed The
sotrputationa power and algorittrns to allow weather models to be solwved have
adbvaticed steileingdy over the past gereration. Houewer, the abdity to azcurabely
calirate and dworporate irbo forec ast models the reeded plorsical quartbities
such as pressuwe, terrperabie, and amdity at spatial and Hive szales neade d fox
acourate predictions is lacking, “We ather prediction has a dvanced nmach ower the poast
gereration, bt it s still ssreought sath challenges.

The ©1d Farrer's Alrmnac pre dicts 2 weiter than normal spring for cerntral
Morth Carolina. Gererally, long tersn forecasts are seliable, bt it 45 aceephed that
they =il be incorrect for sore years. These losmer tersn forecasts maove frorn the
tealin of wreather predichon to climate prediction. Chisnmte 45 the “awverams wreathes”™
over a period of tite rangivr from moonths to thowsands of years with the classical
period defined as 30 pears.

et historss al titve spans these ave a mmandber of static variables that deterrine
clirnate, wluding labbade, albbude, proporbion of land to waker, and prosasatby to
acearts and moartains. Other clinmte detersinarts arve roove dynarmic sach as the
warit1d driseen and the rchaline cicwation of the orean that leads toa 5 *C wsrarmisgr
of the northern Atlartc Owvean conrpare d to other ocean basins. The density and
type of wegetabion cowerage affects solar heat absorption, swrater tetertion, and
rainfall on a segional kwel Alterabions in the quanbity of abrosphenc gres nhoase
gases detertrire the amomaet of solar erergy retained by the plaret, leading to global
ssrartrang ot global cooling (Ledley etal, 1999

The Farth has undergore periodic clirnate shifts in the past two soillicns e ars,
irwluding foar major e ages. These ¢ onsisted of glacial periods where conditions
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were colder than noeral, separated by nfercdacial penods. literslacials hawe been
tecoouasing at irdervals of xoughly 100,000 years. Ahoat 125000 year s azo the land
we o Earth e acked armmismen araced. In the interenive period glaciers advarce d
kil the ioe conrer te ached is abiost 20000 ye ars aze. The accwrnlation of
stionsr andice dunng a glacial period seflacts roore of the Swds eneroy dtto space and
truinntains a lowsrer abrrosphesic tengperabre. The dee sheets starbed to shrisds rapidly
aronand 15,000 years agolea ding to the curre it irterglacial period These pronownced
clitymbc swirgs are baliewved to be deven by relatisely stmall variabions in the Farth'’s
otbit that affect the a<erage paten sty of incident solar radiation

liwse aw s i mreeatdiowss gas s, swh a3 by volb ae ackivily, alse can wwezase
clobal e rrperabire. The follersingr observatioen hastrates this phenormenon The total
ereroy otpuat of the 5w was sorcewhat love e about 440 erallices years azo tan nonsg
bt the rrean Farth terrperabiae <was rroach higher, This paradoz: is ergplaired by the
fantthat #he mreenhouss effectwas s steosames at thattieve. Tlais meee shouse effeot
wras trost ikely assocdated <sith elevwated lewels of carbon doride wsrth oonee rbvatioeas
about tenn tirre 5 gre aler than cowrrent wale s,

Tloas, the stady of the Farth Systema to widerstand clivmte clungse drmeobees
observityr and pee dicting gobal ervirorprental chanoes by shadring cross ighe ractiozs
arrong land, atynosphiere, ooeans, bosphere, soriete s, tec lnologies, and ecorormes.
These iiterrelafiosships are wery ootaplex and dypsassic, and the data needed to
unde rstarid thesnis often diffiewdt to obtain The traditional acaderme “=ila™ struchawes
are 1ot =ell suded to the dttegrate d shady of the Farth Systen the wrays that & is
changne, and the ircplications for global and remional sustainabdity. This type of
study is 5 o challenring that r10 indtddial ae ade e deparbirest or wwtersibris ¢ apable
of developurr and offesins the encernous depth annd beeadih of koowledee needed
to truaboe optital decisions. A dedde gt roect 2 seeded thed Baseer oy aoed el fiover

Fffrerd damires i ey
Interd.isciPliJm.r}r Fesearch Center M o del for Stud}ri.ug Climae C]-la.uge

The Matiotwal Oeeanic and Aty spleric Aodeoied steaticen (N 0AA) rec ertly frande d
a1 Irttey isoiplisnary Sodentific Ferseosyrestal Technology Cooperative Seerre Conter
(ISETCEC hittp: f fnoasist o) at MCAET. The ISETCSC serwes a5 a testbed for

wovative approacke s o approachine Farth Systernissues. The Center, which s kd
by Heorth Carolina Agricdibiral & Teclruical State University (MCAT), pariiers ==n

wmersties to shady climate change, five unde rre pre sente d student se mang wshhaons
(W CAT, City Uniwersity of Mew Yorl, Fisk Tmiversity, California State Under sty
Fresno, and the U:I!'.Ii‘i?E:t’E:i.t_l,l’ of Alaska SDLﬂEaEt:I, ar1d trero la.-ge teseanch i versites
(M orth C arolina State TTessersity andthe Tmswersity of Minsesota), African Arrera an,
Hispanic, and MNafive Alaskan students are drvobed i the Cener The ISETCEC
itrrwnlie s thirty- ore scierhists and engnesrs e presenbng mire acaderric departirents,

Duszaplives represeited wchade meteceoloy, plrsies, chermstey, smatlernatics
electiical epmipee sy, civil enmnesrine, and chenaed enmpeepine, Teienbsts fzon

ad
CoEVEFSEEE REVEW




Chnatr arad TRErer oo oavices

NOAHAs Farth Systern Fasearch Lakcratoryin Bodder, CO (httyp: fomsroe sl fioaa.
Fow) partier throagh : coopetabive agpe erver with the wniersity facalty inthe taimar
of stadents. Szientist at NOWAs Maticnal Clirnatic Diata Center (hitp: / fumarene do.
1n1oaa Fov) it Ashevwlle, MO ate also dmeclve dwrith Cetite v activities.

Center te manchisfocused orthiee irite res late dthrast areas: [- Sensor Selerce and
Semo Tecluzelomy Dr=relopure ik {dee 1o ploz pe ot 3emains toola uad ne emawe et
of clitate related cherrical data), IT - Asmalysis of Chbse ity Systeas (tnathesnatieal
1o delnr usite o htate related data), and I11 - [iformation Technoomy Applications
(rrethods for handlite, saterisnr, cotgotesing and storinr cotgacated, lavme dita
sets) Troup I conduets research with the aim of desmloping serisinr stratemies,
sef1sor techmiclomes, o1d sersot packages that Hll sare of the erasbing daba gapsin
observabon systerms. Thrust area IT explores ) the irmpact of cirmate change on
praciptabon wnd lordeclome i ~asalles e ladivnr sewers shoerrs such as lnwsicarws,
arnd @) the tdde of asrosols il affechns clond properties wad the resalbiir rpacts
o1 clivmte. Grouap IIT anabrses, corvelates, and inte rprets laroe wolieres of dats from
erEnswe netuorls of hetferogenecs sensors that presert a challenme foo state-of-
the-art data fusion. Also, tradifional data-mrng teclhimgues are challenged by tie
cotrypler, dyniaeic selatorships to be disccvered in large wobwres of clbnate dita
(it ludityr #iaze data). Sone of the avtimaby in thnast I 4s Hed to @ HOWA e ranme
plan for enhancine the acce mibility of <weather anc clivnate data and rmocels to tie
e retal padblic

The ISETCSC his a corprehersie e ducation:] stratery that s lade s inforemal
education outeach, E-12 teazher swrmres wotkshops and marsioulsam dewelopiment,
corrwnty college 2+2 programs undersradiate general education [UNST 224
Wizather and Chwrmte Shoadies) atid onbive courses The tortrahon of the Cester at
NCAT kdto the estblishrzst of 2 BS. deges programin abmospleric seiences
and srmte oxolomy anda o crcaabeation in aboosphieste sciencas i the saber decdplisneey
Frergy and Fowr oree rtal Systens “hD. program

‘The Challenye

There is awotldwide consensus ammons e scientific ¢ ooty that the avwraze
sealave arel suboueloc: woe an bereperaloee of e plobe bassrereased areee 1000 w0l
o otibitaes to dncrease.

Theee is a'so a0 onsenmas Bt the ahanges oboesmed omes the lost deoades ase s st
likely due to lnwran asbwabies even thowugh nataral cimate wariabiity cannot be ek d
out. A5 our wderstandinge o cawses of climate clange evolwes, e searclers, poloy
trher s, the pre 55, andthe puklic rmassbe ifforne d becanse these dese loprrents affect
o wrderstanding of the sercusness and corgplerity of thes issee and the optitasm

tespotse toit

Lotwr-lreed greeriiouse gases thut are inore asitr pesvisrdy as a divect result of

lnanian actontr bachade cacbon diczace, netiae, nibows crcde and halecavbona, Ttia
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e stirrate dthat the ir relatise cortribntionto the charge in radiati<e fonsigr (Eoee nhouse
effect) is as follows: catbon diordde 55%, rrethare 1500, mitvous ordde & %5, and
haloe artbotis 24%. Awecording to the Imbergommriirentl Panel on Clinate Change
(IPCC 2007), the global inctease i1 carbon dicside coteertration is doe primsdy to
fossl fueluse andchariresinlanduse. The increases of methane and mitecus codde aze
pritrarily due to agriculhae. The global atmospheric ¢ crcentrabion of cathon dicesdde
has ixwre ase d froma pre-indastial valve of aboutZ50 to 354 parts per million (pped
i1 2003, This exreeds the rabaral ravee of corvertrabions ovwee the last $50,000 years
a5 & teremined by isobope tatios fromice ¢ oe 5. The global sbmosphec conrentration
of rrethane inereased fromm a peedriduastrial waloe of abowut 715 to 1730 ppb i 2008,
The slobal abnosphesic nitvous oxide comcesatration increased from a pre-industeial
wahae of abonst 270 0 322 ppbin 2005, Haloe arhoss ave ronsnafachwe dfor the use in
tefrimeration wnits ard as foarming ame st and solvents,

T clasws of carbonace ous serosals (mulfate and carborebe aring compounds
associated with particles) affect radiabive balatce s and, therefors, ifuernce clinmte.
Oithe v potentially rpnortant chisate factors sclude wolearic aerosols, anthrop ogerie
land use, and solar variabdlity, The socitl chalkire is to detersoine the appropeiate
lewm] of resmarces to dewvole to clitmate researcly, climate changs mitization efforts, and
clitrate chattee tespotsse technology deve loprrent.

Comvergence of Local, Mational, and Global Impacis

Floeth Caroliia is 4 goodeaedl of the coraplerty of clismate chazre isswes and
hossr lozal, national, asnd global scak phenomesion owrlap, Fobential playsical ircpacts
o1 Marth Caralina #wchade:

" Aaninorease i sea lewel due tookroate charre wondd sigificanfly
irafhusnre the Morth Carolita Coastal remion le adisnr to flooding,
erosiodl at1d ficre 2 d salivnty,

*  The irrpacts of haric aes o Morth Carelings pie deacst and
tricnastains are sererally less severe when o orgpare d to those on the
coastal plain Hovsewer, strotger loarricane s will be ablk toreach
the piedirost and rooaats #1s. Large armonts of precipitatl on fray
cause floodinr and inthe ramietaine lindslides.

*  The global feraperabare itwre ase does not directly transfer to
wicreased terrperabae in Moeth Carcling due to the state’s
cotplicated e opraphy ard mifluerces frorn atmosphene mobon

arnd processes i1 other remions.
*  Other effects of rising termperabiaes are heat wawes during the
siwrnre ¢ rmaceths, This will have sizpificant dopact on azrioudbae,
health, arnd air quaality.
To allersr a state like Meoeth Carclisia to rmake wise decisions as to huoer to respond
to clitmate change, rrore fe s=arch 45 yeeded to ingoronse local, natiomal, and gobal
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wreather and olitrate rnodels, o orutinng facilities, and obserwatons, so that effects of
clhitrate chatre on the weither 1 North Ca-cling and its dish-et seosraphical areas
o a1 be identfie dand o precisely prediete d Considening the global aatae of the
problern, Morth Carclina’s first foras showud be smestrating and mmbing plans to
matizate and maacaze Hae local effe oz (poaaildy catastroplus) of global warnans caib
populaton ande-meronsrest. This work shodd be ¢ oordinate dwith e fforts in the re st
of the T35, and wodldto establish cesters toesplore the soierce of globalsarrminr and
to itwereise the public's awarere 55 ad cotsccoustiess of the errdircrure ital peobkics
wrvol= d

Sca Level Fise

Clitnate change is exsected to trimmer 1 #ise i the sea lewel by inoreasing the
vobare of wates #1 the orearss baskns This happe ns through the rival expansion of
ocear water and relbine o polarices and mmowntsin gacers. Inthe past 150 pears sea
lawm] has risera atarate of 18 crmper cenbary (Meurmnn et al, 2000%. A inerease in
sed lewe. dus to ditrste changs ¢ oudd somficartly irfueree the wwotld’s ¢ oastal zone,
adiersely affecting the ecdoge ally ind econoracally iayportardt coastal syste o e e
the rmjority of e hiwnas popudation bves. Major peorsical #opoacts of s2a ezl rise
wichade: (11 Erosionn of beaches and shore s 2) Perranent srwdation of wetlands,
(3 Itoreased flooditr and erosion of trarshes, wetlands, ) Inereased Aoodisr and
stotin dirviame it ovsr lritsre o astal ate as;, atnd (5) [ne rease d salisity it e stares 5, srardhes,

arastal Hemes Thes risa ia wma Tese il Al rsly affemtthe nnastal ragines i a maher
of wwrays including the possibidity of stronger de strachve Inwrrizanes. To miticate the
tegatie effects of catastrophic fAooding, city boaldinr codes for conmmunbes aong
tar coart alicadd be eranae domtically snd mewise d to nutizate tlie effech of Hooduss

at1d writnd darriage.
Erosion

Slchal wsrarrmise sray also affert erosion Frosioais an ibeinsic nsbaal process
that can be ernhawed by lnavsn wetisities. Poor land use Erenswe deforestafion,
OTRITrariT, Larnariated o onsbracton actrahy o roads and bwldirsrs) can acoe lerate
erosion. Erpe ssie erosiol cause s problescs such as increasing sa disrestts i ssater
andlos: of topsodl The rate of eroson depends or clirmatic factors (precipitation,
tetryperatiae, wnnd speed, and stori frequenc ), geolame factors (50d and rock fyps,
potosiy and perrre abdity; and slope of the land), biological faztors fregetation trps,
farwal cosrposifion), and and use leropping paters, fllaze). The irpact of erosion
warle s amiong the geograplical regictis (romattain, piedeoont, or ¢ oaszal rego) in
Morth Carolina. Hurticarne acttaty and ertdrere ircseases in rarfall cavsed by global
wrarrrirny c ould mere ase erosion ower the mmoantains and the o oastal remions.

Droughis and Heat Wawes
Tha dswergert Ainding of presanias sesea-ch o drnaghts haghlight fe irpostane
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of furtherresearch to betber wnderstand such Earth Systerm pheaose ron, Da (2008
teported that the armomzat of lind affected o drowrlts has soove than doube d ower
the last30 years. The key factor appeirs to be the ds inglobal erpeabaresandnct
dectease s in precipitation. 3 otrevsrhat differsartt findirs on global charges i croughts
hawe been repored by Sheffield and %Wood (2003). These awhors corwcluded that
dromght deration, irthersity, and sevwerity ave, for the mmost part, decre asng,

Hetweier et al. (2007 andyzed data on droachts i Morth Asredca in modern
tirves. The authoes argue that cool “La Mina-lke™ conditions in the tropica Pacific
are ¢ orvelabed st Morth Anerican drouglt. Simalar corclusions are deawsm o Cook
et a. (Z007). Arndreadis et al. @Z008) present siriar conclusions regarding droucht
dytusraes 11 the U3 “Dirowughts hawe, For the mmost part, becon® shorter, less fie quent,
ard cover 1 strualler pordion of the coanbtey owe e the last cerbary™ Mired eonelasioes
are drawm abowut the dwanties of ghbal dought Fasearchers agres, howsever, that
the owwtall clitnate in the 173, 45 becomting weter Itis wneclear iF this tendis selated

to mobal warrssr,
Forasts and Formst Firas

Iivwestgatioes of forest fite actvwety innthe T3 indic sk that warrer terrperabiwes
Lezol Lo morease e degaliors ated malermly of Ue owaldlee seasorcme e weslero
1.5, Large wsildfie actimty increased suddealy and smmarledly in the smd 19805, with
iracee ase d lime-adl e freguiee oy, charaticey, and azeaon The e becpe azes i fve actority
are sheotyrly associated writh #icre ase C spring and sarerver termperatiwes and a1 earlier

SpaiaT sncar-aralt

Balshi et al. (2005 tmeestizated ateas bopre d by wrldfive in boreal M orth Aive rvica
arpl Dogod sl wnldloe aclbialy oespoocods b favlozs vorzelaed wolbs clocees i
clitrte. Insomerainogg aveas, global warsre sesults in o wperard shit of te bicta
(Brenan, 20015 Eicille mleo and Se djo 2007) be shizate d the baypast of clinaate sl
on forests due to effects of (1) Erperahiee, precipitabion, and CO, coneeatration
ohungr, ard (3) fises, wmscots, pathogens, end erdresrr cwents, The awthors wdioate
4 tiw it terryperabiae may caase a pole-wnard shift of wegetation of 500 km cx
mos for boseal rones. Although Fadksleo and Sedjo @007 asmx duat dnescasisnr
o otestivations of atrosplesic CO nmy alwo invrease plant productiviy theoah the
“oashon farblivabcn effact” othor forast acalomst asmx that tha “affacts =il likaly
differ i1 disechor and mammitiade among fore st ecosy sheres™ (orer, 2003, Finleslo
ard Sedjo (2007 coeclade that the second mroap of factoes 2 will hae merabse
efferts onforestgrowtl dynarmies. They o oneluded that it is difficult to predict which
effert wall dotritnte o1 a global scalke at s Bive. As staed eatlier the wice-tairihes
ir1 the rrode] pre dietiors and of methods vsed in analysis requaee s mmore te search to
predict treads i Fore st re actoaty and the s effects on forests.

Expansion of Human Pathegens
Tlaob al wsrartrine’s wepact on elitmbe chanme has alve ady itchede dthe expansion of
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Chmsare ord TRRrer o darres
subtropic al and tropical pathogens into nessr habitats (Foley et al, 2005). This oceues
theoarh chatrres in terrestrial and aquatic ecosysterns. The <=ctors of mmary tropieal
disease s such as yellowsr fewer, rralana, and derngoe fewer ave cold-blooded orgariss,
such asitsects. Inere astr tesrye rabiwe s allorer inse ot wector s e ater ge ographic ranre,
aotiwity, and popalation densities. Thess is dso ewidence that wrastrr blooded wectors
of dissase such as rodertt popralations ave itereasir due to global waroing, Inoreass d
transrrission of Hartawirus in fhe S ootlnere stern Uisite d State s is an exatrple (Epsteiry,
1995). The parasites therrselves are also favorably impacted by warer Eeroperabars.
Malaria (Plewandior flizterid has an iwubation period of 14 days at 25° C,
this decreases to 10 days at 32° C (Gales, 1993). This wondd increase the mamber of
gererations this species wowuld wnderro dnits host, thoas likely iy ot its abdity to
ewolw revw rrechamsies to evade host deferises.

Aquatic ecosrsterrs also impact dise ase transtission Mosguitoes require aquatic
etTirorTErts o cotrgplete their larwal stage. “Warmngr tEnperabas s alonr ssith
chanmne patherns of rawwfall ssoald create v rosquido habitats, i b inereasing
transtrisson of salaria, yellonsr fewer, and dengie fever (Foley et al., 2005). Yiarrmng
trar#e terryperabares ave allovsnr vevsr variarts of cholera (T-%so cflens) to evolw, as
warell as dreveasing the frequetey of food poisoning resulting from tozie agal bloots
(FHles, 1993, Epsteirn, 1995; EPA, 1997, Faley ot al, 2005).

Insumnce Industry Im pact

The inswrarice induster is divectly affected by the risks of major nabaral disasters.
The marrber of these disasters has fipled sitwe the 1980s; iswed losses hawe
itnote ased fftes 1 fold it real t©rivas (adpasted for irflation). Fecert shade s summe st that
both iternatiorally and in the I3, inswranice losses have greatly siese ase d (Aererican
Assoriation of Insaratce Serdces). Inthe Mid Atlante temor, each 194 dwrease in
arrmial precipitation cowld enlargs catastrophe loss by as rasch as 258% (Chot and
Fisher, 2003).

“ikather related rishs for households and property #1 Morth Caroling ave abe ady
ilcreasityr dve anl dtereass in severe weather ewerts mach as hwarricares and heawy
precipitatiogr Morth Caroling lawsrralers ave ouererttly e rarmiinr sshether the f1nzatce
widustty 15 prepare d financally to handle 2 category 5 lnwricane and the sesulbng
billictas of dollars in clatis. £ stabe- spooris oved prograrm for affordable coastal mnwance
curently exsts; howewer, the mmwraree mdustr s woered that the program doe s not
haw encuagh nmorey to pay for clatns for storen and flood darmages froem a 100 year
stottrl Inswraree presrs for coastal sesidests wenll dtwesease, as does the sisk that
flood insw aree wall becotre wwatfordable for sotre Worth Caralina residents. Finaneial
insthons, #weludisr de weolds temo larrest inswuranee comrparties, Mhasich Fe and
Swnss Fe, warned i1 a J002 stady that “the tore asing frequency of sewere clirmtbic
events, coupkd with social tends ¢ cdd cost altnost US$ 150 bdlion each year in the
text dec ade ™
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Geneml FEconomic Impact

The global e onoeme wrpact of clisnate change 15 currertly a subject of 2 great
debate arong ec orormists and other social sederthists. Cire podrtt of wwetsy e peesente d

by Stersfs @2008) report sugpests that climate change wnll cause the greatest and
widest-armine market failawe ever seen,

Tle reporte carcludes that cne percert of global GDF saastbe e shed #1sesearch
to ritiate the effects of clitnate charyre; a fahwe to do so could risk 2 recession
worth wp to teerty percent of global GDE On ancther hand, Mendelsclw (2004)
armaes that the dompact is Mhely to differ by region Cowibtres in the polar-resicts
wronld bese fit fror warsmng, and cowrdbries i fd -labitade s ssodd benefit at fivst and
then be harred. The countrie s in tropical regons wodd be harmed incnre diately by

global st

Tle rasjorec crioic deapacts of slobal warsins have been listed by the Center
fot [ihegrated Esmarorrestral Besearch (CIER) at the Unine sty of Maryland (Z005).
These ec onowie dtpants ave especially sewere for the coast. Sea level sise will have
a regative effect on touns, real estate, and fisking industries and cowld endangesr
waraber sapphies thexe (CIER, Z003). Any facre ass in sevee weathe s will Inast apric ulbaee
and f ore sty

Pethaps the tmost worrisotre problkns assocdated weith rising termperatires and
sed lewaals are frovea large-scale rrigrabions of peopl - bothitnside nations and across
exstitr national borders. Poor and underdeweloped areas are likely to hawe fesser
tesoae as ard lass abdity to deal writh elinate change inewen its wery rmode st and e arly
rrarife stabions Poorer ¢ orveasnbee s als o tennd to lack the mnnararce, savwings or, access
to creditnieeded to tecosm e frorm disasters (Peterson, 2002).

Impontance of Interdis cip linary Res earch Centers
for Studying Climate Change
Dz cision srahoers worho infhastc e choices salate d to clirvate change issaes face Inags
challeror 5 i1 saaking opbomen decisios Saraple actons they gl choose gchade:
*  Iroypwowe eseanch and education on global wsaerrring and clivnate
change by increasing the rmartber of and Handing for holiste
it rdisciplinary progy ats drrobang the phrsic al, life, and social
SO4EFITe S,

*  Facditate the ampiculbwal sector’s comtributions to the emermine
¢ arbon trarkets and the g oveing biofuels ndostey

*  Dewlopaplan to teduce ¢ artbon footpeint thromagh consersration,
wsrashe friritriratiorn, and dvproved ererry efficiency
*  IDiotease the use of maclear erergy.

*  Dewlopcormpeehensise plans for protection of coastal sepions.
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Rty erad HRmeer Bes aaences

Hommems, dasisions o vmwst i1 nvh aobons are weought cath 2 high &ores

of urcertarty arnd often titve s tay Ererak 2 corflict beberen short-eem benefits

and lotim-tersn bere fits that are diffioult to quarhify Iiterdisciplinary ¢ linate chanze

research centers, mach as NOAA ISET'CEC, reed to cortdbaate to the deweloprrest

of swiowatee approaches to panamar the mtersated stesee Social aclioy issues
assoriated wsath ¢ brmate charge.
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